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several cases even through the second course of brick. A cross-section (Fig. 147a) of the interior surface of an egg-shaped section, 48 by 72 in., constructed by contract in 1872 of two rings of brick with Rosendiile cement mortar on a grade of 4 32 ft. per 100 ft, shows this abrasion of the invert on a curve. Figure 1476 is a cross-section of the same sower on a straight section. In each of the deep holes shown, the first course of brick had been worn away, and part of the second The dotted lines show the approximate original surface of the brickwork. These cross-sections were made by a specially constructed pantograph. Soft bricks were worn much more than hard bncks, but where one soft brick was surrounded by hard bricks, even these were worn more than a similar section where the bncks were all hard.
On flatter sections of 100 to 200 ft in length on either side of which were steep sections, there was some wear, due, no doubt, to tho fact that the velocity in the flat section, although not greater than 5 or 6 ft. per second theoretically, actually was much higher on account of tho influence of the steeper sections above and below.
It is interesting to compare the experience gained at Worcester with information obtained at Louisville, from an inspection of old brick sewers Where the velocity was high, there was but little wear of tho brick, while, at Worcester, sewers having apparently the same velocity showed senous wear The explanation is that, at Worcester, the street detritus contained a large quantity of quartz sand coming from streets which for many years were surfaced with gravel. There were also large deposits of sand and gravel in the city, and the soil as a whole contained u large amount of quartz. In spite of the large number of catchbosins in use, considerable quantities of sand and gravel entered the sowers, and as the detritus was carried along by the flow of sewage, tho invert bricks were worn by the harder material. At Louisville, the soil is composed of clay and disintegrated limestone, and the streets were surfaced with crushed limestone, which, for the most part, is softer than the sewer brick. Even in sewers constructed of relatively soft brick, say those testing between 24 and 30 per cent absorption, there appeared to bo but little wear from the velocities which at Worcester had caused serious wear. Although doubtless the detritus washed along the inverts at Louisville canned some wear, the attrition was much more effective upon the detritus itself than upon the sewer brick.
Figure 148 shows patterns of two plaster casts taken from the invert of one of the Northern Outfall sewers, middle level, 9- by 9-ft. section, leading to the Barking works, London, England. Tho upper pattern shows the eastern portion of the cast, and the lower pattern shows the western portion The dotted lines show the approximate original outlines of the brickwork, and the approximate depth of wear can bo judged by comparison with the thickness of the brick. The mortar joints are